Cre recombinase is driven by a Synapsin1 promoter TrkB and downstream signaling pathways as attrac-(Syn-Cre) resulted in mice in which BDNF or TrkB alleles tive molecular targets for drugs for preventing epiwere selectively eliminated from a subset of central nerlepsy.
Measuring BDNF protein expression in hippocampal homogenates with an ELISA assay revealed that the majority (79%) of BDNF was eliminated in the null mutant mice (BDNF Ϫ/Ϫ and ϩ/ϩ were 100 Ϯ 18 and 512 Ϯ 33 ng/g, respectively; p Ͻ 0.05) (Figure 2A, left) . Immunohistochemical experiments were subsequently performed to assess the anatomic distribution of the residual BDNF in the hippocampus of BDNF Ϫ/Ϫ mutants. To enhance the sensitivity of detecting BDNF expression, BDNF immunohistochemistry was performed on additional animals of all three genotypes one day following a class 4 or 5 kindled seizure. Confirming previous reports (Yan 3C ). These differences were most apparent in the number of stimulations required to evoke a limbic seizure termed class 2 ( Figure 3C ; 12.1 Ϯ 2.5 and 5.9 Ϯ 0.5 for Ϫ/Ϫ and ϩ/ϩ, respectively; p Ͻ 0.01). Once the first class 2 seizure had been evoked, similar numbers of stimulations were sufficient to induce progression through subsequent classes of kindled seizures for all three genotypes. The number of stimulations required to induce the third consecutive class 4 or 5 seizure was 14.8 Ϯ 0.9, 16.9 Ϯ 1.6, and 22.5 Ϯ 3.8 for ϩ/ϩ, ϩ/Ϫ, and Ϫ/Ϫ mice, respectively (Figures 3A and 3C ; p Ͻ 0.05). Despite the increased number of stimulations required to induce behavioral seizures in the Ϫ/Ϫ mice, an increase of electrographic seizure duration approximated 300%-400% in all three genotypes during the development of kindling ( Figure 3B ). No significant differences in the current that was required to induce the initial electrographic seizure were evident (155 Ϯ 14, 172 Ϯ 30, and 230 Ϯ 56 A for ϩ/ϩ, ϩ/Ϫ, and Ϫ/Ϫ mice, respectively).
Seizure-Induced Increased phospho-Trk Immunoreactivity in BDNF Mutant Mice
Our previous work established the presence of increased phosphorylation of the BDNF receptor TrkB in Significant increases were identified in the current required to trigger the initial electrographic seizure in of evoked electrographic seizure duration also revealed inhibition of epileptogenesis. That is, in contrast to the the TrkB Ϫ/Ϫ mice (610 Ϯ 18, 675 Ϯ 16, and 960 Ϯ 22 A in ϩ/ϩ, ϩ/Ϫ, and Ϫ/Ϫ mice, respectively; p Ͻ 0.05). 200% increase of electrographic seizure duration that was evident by the tenth stimulation of the TrkB ϩ/ϩ and Importantly, differences in the current intensity required to evoke the initial electrographic seizure do not corre-ϩ/Ϫ mice, only a 100% increase of electrographic seizure duration was evident by the twenty-first stimulation late with differences in epileptogenesis as measured in the kindling paradigm (Racine, 1972) . In the present of the TrkB Ϫ/Ϫ mice, and no further increase was observed even after 48 to 50 stimulations ( Figure 8B ). Imstudy, subsets of both ϩ/ϩ and ϩ/Ϫ mice exhibited elevated current intensities similar to those of the Ϫ/Ϫ portantly, the development of kindling in the ϩ/ϩ mice in this experiment was similar to that in the ϩ/ϩ mice mice, yet epileptogenesis proceeded in a pattern that was both quantitatively and qualitatively indistinguishin the BDNF experiment, as evident in the progressive increase of behavioral seizure intensity and electroable from the subset of ϩ/ϩ and ϩ/Ϫ mice with lower current intensities. Finally, the duration of the initially graphic seizure duration induced by similar numbers of repeated stimulations (Figures 3 and 8) . Although no evoked electrographic seizure was not significantly different among the three genotypes (12 Ϯ 2, 10 Ϯ 1, 9 Ϯ behavioral evidence of kindling development was detected in TrkB Ϫ/Ϫ mice, only modest inhibition of kindling 2 s in ϩ/ϩ, ϩ/Ϫ, and Ϫ/Ϫ mice; respectively; p ϭ 0.372) ( Figure 8B ). Together, these findings indicate that eledevelopment was evident in the TrkB ϩ/Ϫ compared to sity was determined using volume quantification. A standard curve To examine the specificity of antibodies in immunohistochemical was generated by loading different amounts of hippocampal hodetection, peptide competition experiments were performed. The mogenate. Measurements from all samples fell within the linear immunogen used to raise the pY490 Ab, the phosphorylated form range of the standard curve and were then analyzed by one-way of peptide 490 (p-490; 300 nM; New England Biolabs, Beverly, MA), ANOVA. or a negative control peptide, the unphosphorylated form of peptide 490, were used to confirm the specificity of the p-Trk immunoreactivity. The peptides that were used for competition were preincubated NT-3, NT-4, and BDNF ELISA A specific sandwich E max ImmunoAssay system (Promega, Madison, at room temperature with the primary antibody solution for 1 hr. After slides were quenched, blocked, and permeabilized, the pri-WI), with a protocol of direct acid treatment for protein samples that
